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Question 1 
1D 35241 
Incorrect 

Y Fiag question 


(nea 


HG is a 57-year-old male who visits your clinic today to discuss his chronic pain. He says for the last 
six months, he has been experiencing aching, throbbing pain in his knees. As a result of his pain, he 
has a difficult time walking due to a decreased range of motion when bending his legs. To help 
manage his pain, HG uses acetaminophen 650 mg PO PRN, and diclofenac 1.16% gel applied topically 
to the knees PRN. His other medical conditions include hypertension, dyslipidemia, and anxiety. His 
medications include hydrochlorothiazide 25 mg PO daily, rosuvastatin 10 mg PO QHS, and paroxetine 
10 mg PO daily. 


Which type of chronic pain is HG most likely experiencing? 


Select one: 


Neuropathic pain % 


Somatic pain Y 

Visceral ® are 7 EES 7 ; 

raid Rose Wang (ID:113212) this answer is incorrect. Visceral pain is a type of nociceptive 
pain that occurs in the internal organs. 

Mixed pain X 


Marks for this submission: 0.0/1.0, 

TOPIC: Pain Management 

LEARNING OBJECTIVE: 

To understand the pathophysiology and classification of pain. 
BACKGROUND: 


Pain is an unpleasant, subjective, emotional, and sensory experience associated with potential or actual tissue 
damage or abnormal nerve function. It may be classified by duration of pain (e.g. chronic, acuta, or cancer 
pain), type of pain (e.g. nociceptive, inflammatory, or neuropathic pain), and pain intensity (e.g. mild, 
moderate, or severe pain). Acute pain is generally short in duration, lasting less than 3 - 6 months. It is often 
nociceptive in nature and due to an identifiable cause (e.g. surgery, trauma, labour, acute illness, medical 
procedures). Chronic pain often persists for months to years, and in many cases, the exact etiology of pain 
may not always be identifiable. Pain can also be subdivided into physiologic and protective (i.e. adaptive 
pain) or pathophysiologic and harmful (i.e. maladaptive pain). Nociceptive and inflammatory pain are 
adaptive, such that their purpose is to protect the body from actual or potential tissue damage from external 
noxious stimuli. Maladaptive pain is different from adaptive pain in that it becomes disengaged from noxious 
stimuli or healing and is often chronic in nature. Maladaptive pain can be neuropathic, in which there is 
ongoing peripheral nerve injury (e.g. diabetic neuropathy, postherpetic neuralgia). Other examples include 
pain due to irritable bowel syndrome, chronic tension headaches, and fibromyalgia. 


Pain can also be described based on the characteristics of the pain sensation. Nociceptive pain is when nerve 
fibres detect pain associated with actual or potential tissue injury or damage. The pain may be localized to 
one area or can be widespread and is often described as a dull aching pain. Nociceptive pain involves a 
number of steps: 


1. Transduction: noxious stimuli open channels located on the ends of nerve fibres called nociceptors 
There are thresholds that need to be reached in order to open these channels to cause pain (non- 
noxious stimuli will not reach the thresholds and will not cause pain). If the stimulus reaches the 
threshold, the channel will open and result in an action potential. The action potential is carried along 
the nerve fiber towards the spinal cord. Nociceptors may also be referred to as the afferent nerve 
fibres as they bring sensory information to the spinal cord. 


iN) 


. Transmission: afferent nerve fibres synapse in the dorsal horn of the spinal cord and pass the sensory 
information to other neurons that will carry this information to the brain. The pathways that transmit 
the information to the brain are called the ascending sensory pathways. In addition to the sensation of 
pain, other sensory information such as smell and touch are also relayed to the brain. Most sensory 
information goes to the thalamus and then to other cortical structures for processing. 


w 


. Modulation: the noxious signals coming to the brain can be increased or decreased. Excitatory 
neurotransmitters can be released at a synapse and they would enhance the response whereas 
inhibitory neurotransmitters would reduce this response. 


4. Perception - the subjective feeling of pain which depends on the excitatory and inhibitory signals that 
reach the cortical structures of the brain. 


Neuropathic pain or “nerve pain” is another type of pain that can be experienced. Neuropathic pain is 
associated with a lesion or disease of the somatosensory system and it consists of central and peripheral 
neuropathic pain depending on if the damage is to the central or peripheral nervous system, respectively. 
Neuropathic pain results from damage to or dysfunction of the peripheral or central nervous system rather 
than from stimulation of pain receptors. Neuropathic pain is characterized as stabbing, shooting, burning, 
and/or "pins and needles". 


Examples of neuropathic pain: 


(Peripheral Neuropathic Pain Central Neuropathic Pain 
Carpal tunnel syndrome Brain injury 

Diabeteic neuropathy Spinal cord injury pain 
Postherpetic neuralgia Poststroke pain 
Autoimmune disorders Multiple sclerosis 


The pathophysiology of chronic pain is not completely understood, but it is speculated that it may be related 
to sensitization. This is when neurons become more sensitive to stimuli and, as a result, are activated more 
often. 


Peripheral sensitization is when there is an increase in activation of nociceptors due to a decrease in the 
threshold of activation. This can result in the activation of nociceptors to non-noxious stimuli (allodynia). It 
can also result in heightened pain sensitivity from a stimulus that usually does cause pain (hyperalgesia). 
Central sensitization is a change in the way the body processes signals from the peripheral nervous system, 
which results in an increase in the number of painful stimuli interpreted by the central nervous system. It 
leads to the release of more excitatory neurotransmitters, which results in more pain signals to the brain, The 
descending pathways that modulate the pain response may be modified as well. This plays a role in a 
number of different types of pain, such as fibromyalgia, osteoarthritis and irritable bowel syndrome. 


a 


Rose Wang 


Question 2 
1D 50555 
Incorrect 

Y Flag question 


= 


Acute Pain 
Pain immediately following 
injury (S12 weeks) 


Chronic Pain 
Pain lasting >3-6 months 


Neuropathic Pain Mixed Pain 


Nociceptive Pain 


Tingling, burning, shooting, Aching, throbbing, deep, 


stabbing, spasms 


diffuse or local 


Somatic Pain 


Peripheral Central In the skin, bone, joint, 
muscle or connective tissue 
RATIONALE: 
Correct Answer: 


(Option #2): Somatic pain is a type of nociceptive pain that occurs in the skin, bone, joint, muscle, or 
connective tissue. 


Incorrect Answers: 
(Option #1): Neuropathic pain is defined as pain that manifests as tingling, burning, shooting, stabbing, or 
spasms. 

(Option #3): Visceral pain is a type of nociceptive pain that occurs in the internal organs. 

(Option #4): Mixed pain is a combination of neuropathic pain (tingling, burning, shooting, stabbing, spasms) 
and nociceptive pain (aching, throbbing, deep, diffuse, or local pain; includes both somatic and visceral 
pain). 

TAKEAWAY/KEY POINTS: 


Acute or chronic pain can manifest in several different ways based on its pathophysiology and cause. 
Neuropathic pain results from damage to or dysfunction of the peripheral or central nervous system rather 
than from stimulation of pain receptors, and it often manifests as tingling, burning, shooting, stabbing, or 
spasms. Nociceptive pain, on the other hand, is when nerve fibres detect pain associated with actual or 
potential tissue injury or damage. Nociceptive pain may be further defined as visceral pain (in the internal 
organs) or somatic pain (in the skin, bone, joint, muscle, or connective tissue). 


REFERENCES: 


[1] Herndon CM, Strickland JM, Ray JB. Pain Management. In: DiPiro JT, Talbert RL Yee GC, Matzke GR Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 


[2] Busse JW, Craigie S, Juurlink DN, et al. Guideline for opioid therapy and chronic noncancer pain. CMAJ. 
2017 May 8:189(18):£659-F666. doi: 10.1503/cmaj.170363. 


[3] Rosenquist EWK. Overview of the treatment of chronic non-cancer pain. In: Aronson MD, 
ed. UpToDate. Waltham, MA: UpToDate; 2019. 


The correct answer is: Somatic pain 


JP is a 45-year-old male who presents to your community pharmacy He tells you that he has 
just come from an appointment at his family physician's office because he has been experiencing pain 
in his right knee for the last 4 weeks. His physician gave him a prescription for celecoxib 200 mg PO 
daily. JP does not like taking medications and is skeptical about his new prescription. Furthermore, he 
has heard that medications that belong to the non-steroidal anti-inflammatory drugs (NSAIDs) drug 


JP would like to know more information about his new medication. 
Which of the following statements regarding celecoxib is FALSE? 


Select one: 


There is no difference in terms of risk of Gl effects between celecoxib and other NSAIDs ¥ 

Celecoxib is selective for COX-2, X 7 

but loséeitsacletvity at elevated Rose Wang (ID:113212) this answer is incorrect. Celecoxib 

Hoses is selective for COX-2 but at elevated doses, selectivity is 
lost. 


There is no difference in terms of efficacy between celecoxib and other NSAIDs X 


Celecoxib is associated with a greater risk of cardiovascular events compared to other NSAIDs % 


Marks for this submission: 0.0/1.0. 


TOPIC: Pain management 


LEARNING OBJECTIVE: 


To identify counselling points for non-steroidal anti-inflammatory drugs (NSAIDs) used for the management 
of pain. 


BACKGROUND: 


Non-opioid analgesics include acetaminophen and Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) and 
both are first-line for mild to moderate nociceptive pain. It is not completely clear how acetaminophen 
works, but is thought to be related to the modulation of prostaglandins in the brain. Prostaglandins are 
inflammatory modulators produced in the presence of noxious stimuli, The maximum recommended daily 
dose of acetaminophen is 4,000 mg per day (3,000 mg/day ideally in elderly), NSAIDs decrease the 
production of prostaglandins which dampens the pain signal. NSAIDs also work in the periphery to reduce 
inflammation. 

There is no difference in terms of efficacy between NSAIDs thus when choosing an agent, other factors such 
as cost and side-effect profile are important and should be considered. Sometimes, patients will have a 
better response to one NSAID over another so switching between NSAIDs may be beneficial after an 
adequate 1 month trial with no response. The concern with chronic NSAID use is gastrointestinal, renal, and 
cardiac toxicities. NSAIDs decrease prostaglandin production through inhibition of the cyclooxygenase (COX) 
enzymes. There are two types of this enzyme: COX-1 and COX-2. COX-1 is constitutively expressed (required 
for homeostasis) and is found in platelets, gastrointestinal (Gl) mucosal cells, and renal tubule cells. COX-2 is 
inducible in response to injury and is found in fibroblasts, macrophages, and endothelial cells and is up- 
reaulated at inflammatory sites. The prostaalandins produced in the Gl tract, platelets, and kidneys heln to 


Visceral Pain 
In the internal organs 


Question 3 
1D: 50557 


Correct 


maintain the mucosal integrity in the upper Gl tract, promote platelet aggregation, and maintain renal 
perfusion. Thus, if NSAIDs suppress COX-1 activity, patients may experience Gl ulcers, bleeding, and kidney 
dysfunction. Celecoxib is selective for COX-2 (at elevated doses, selectivity is lost) resulting in a lower 
incidence of side effects. However, COX-2 selective agents are associated with a greater risk of cardiovascular 
events. The risks versus benefits should be considered in all patients when selecting an NSAID. 

NSAID selectivity: 


COX-2 selective: celecoxib 


Semi-selective (COX-2 > COX-1): meloxicam, diclofenac, etodolac, indomethacin, piroxicam, 
nabumetone, sulindac 


Non-selective (COX-2 < COX-1): ibuprofen, naproxen 


Irreversible (COX-2 < COX-1): aspirin 


Celecoxib is selective for COX-2 (at elevated doses, selectivity is lost). Agents with greater COX-2 selectivity 
are associated with a greater risk of cardiovascular events and a lower risk of Gl effects. On the other hand, 
agents with greater COX-1 selectivity are associated with a greater risk of Gl effects and a lower risk of 
cardiovascular events. 


RATIONALE: 


Correct Answer: 


œ There is no difference in terms of risk of GI effects between celecoxib and other NSAIDs - 
NSAIDs with greater COX-1 selectivity are associated with a greater risk of Gl effects and a lower risk 
of cardiovascular events compared to COX-2 selective NSAIDs (i.e. celecoxib). 


Incorrect Answers: 


* Celecoxib is selective for COX-2, but loses its selectivity at elevated doses - Celecoxib is selective 
for COX-2 but at elevated doses, selectivity is lost. 


e There is no difference in terms of efficacy between celecoxib and other NSAIDs - There is no 
difference in terms of efficacy between all NSAIDs. 


e Celecoxib is associated with a greater risk of cardiovascular events compared to other NSAIDs - 
COX-2 selective agents (i.e. celecoxib) are associated with a greater risk of cardiovascular events and a 
lower risk of Gl effects compared to COX-1 selective agents. 


TAKEAWAY/KEY POINTS: 


There is no difference in terms of efficacy between NSAIDs so an agent should be chosen based on other 
factors such as cost and side-effect profile. Celecoxib is a COX-2 selective NSAID (at elevated doses, 
selectivity is lost), so it is associated with a greater risk of cardiovascular events and a lower risk of Gl effects 
compared to other NSAIDs. On the other hand, agents with greater COX-1 selectivity are associated with a 
greater risk of Gl effects and a lower risk of cardiovascular events. 


REFERENCE: 


[1] Herndon CM, Strickland JM, Ray JB. Pain Management. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 

[2] Busse JW, Craigie S, Juurlink DN, et al. Guideline for opioid therapy and chronic noncancer pain. CMAJ. 
2017 May 8:189(18):E659-E666. doi: 10.1503/cmaj.170363. 

B] Rosenquist EWK. Overview of the treatment of chronic non-cancer pain. In: Aronson MD, ed. UpToDate. 
Waltham, MA.: UpToDate; 2019. 


The correct answer is: There is no difference in terms of risk of GI effects between celecoxib and other 
NSAIDs 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


RD is a 65-year-old male who arrives at your pharmacy with a new prescription for 
oxycodone/acetaminophen 325/5 mg one tablet PO Q4-6H PRN. He is a regular patient at the clinic 
and his profile is found below: 


Medical history: 


* Chronic back pain x 2 years following a workplace injury 
+ Hypertension x 20 years; well-managed 
e Gastric ulcer 1 year ago 


Current medications: 


* Acetaminophen 500 mg PO Q4H for back pain x 2 years 

+ Perindopril/indapamide 8/2.5 mg PO daily for hypertension x 20 years 
* Pantoprazole sodium 40 mg PO daily for gastric protection x 1 year 

+ Multivitamin + minerals 1 tablet PO daily x 10 years 


Previous medications: 


* Ibuprofen 400 mg PO Q6H PRN for back pain - stopped 1 year ago due to development of 
gastric ulcer 


Allergie: 


* Penicillin (anaphylaxis) 
© Seasonal allergies 


Social: 


* Alcohol ~2 drinks per day 
* Coffee ~1 cup per day 
+ Ex-smoker, 30 pack-year history 


Which of the following options is the most appropriate suggestion to make for RD's pain management 
treatment at this time? 
Select one: 


Suggest RD avoid alcohol completely because its use is contraindicated with co-administration of  % 
acetaminophen 


Suggest RD notexceeda v 


dailyddse.of% orams of Rose Wang (ID:113212) this answer is correct. For chronic use, 
ao hse ional the dose of acetaminophen should be limited to a maximum of 4 g 
Sue per day in adults and 3 g in the elderly to avoid hepatotoxicity. 


Suggest RD use a lower dose of acetaminophen because of his gastric ulcer history % 


Suggest RD avoid oxycodone because of his older age X 


Correct 
Marks for this submission: 1.0/1.0, 


TOPIC: Pain Management 


LEARNING OBJECTIVE: 
To understand treatment options for the management of pain. 


Question 4 
1D: 50359 


Correct 
YẸ Flag question 


Pharmacologic therapy is often considered the cornerstone of pain management. Treatment should be 
initiated with the most effective analgesic with the fewest side effects. Acetaminophen and non-steroidal 
antiinflammatory drugs (NSAIDs) are preferred over opioids for mild to moderate non-neuropathic pain. 
Acetaminophen has analgesic and antipyretic activity, but very little anti-inflammatory activity. The dose of 
acetaminophen should be limited to a maximum of 4 g per day in adults and 3 g per day in the elderly to 
avoid hepatotoxicity. NSAIDs may be especially useful for cancer-related bone pain and chronic low back 
pain. Studies comparing different NSAIDs have failed to identify an NSAID with greater efficacy in terms of 
reducing pain. An adequate trial of an NSAID is about 1 month in duration. A patient who does not respond 
well or tolerate a certain NSAID may be trialed on a different NSAID. Chronic use of NSAIDs may result in 
gastrointestinal, cardiovascular, and renal toxicities. Studies have shown that cyclooxygenase (COX)-2 
inhibitors (e.g. celecoxib) may be associated with less gastrointestinal side effects than non-selective NSAIDs 
(e.g. ibuprofen, naproxen, ketorolac). Both acetaminophen and NSAIDs can be used in conjunction with 
opioids to reduce the amount of opioid needed. 


RATIONALE: 
Correct Answer: 
* Suggest RD not exceed a daily dose of 4 grams of acetaminophen from all sources - For chronic 
use, the dose of acetaminophen should be limited to a maximum of 4 g per day in adults and 3 g in 


the elderly to avoid hepatotoxicity. 


Incorrect Answers: 


© Suggest RD avoid alcohol completely because its use is contraindicated with co-administration 
of acetaminophen - Alcohol increases the hepatotoxic effect of acetaminophen. It should be avoided 
in patients who drink >3 drinks/day. 


Suggest RD use a lower dose of acetaminophen because of his gastric ulcer history - NSAIDs 
should be used with caution in patients with a history of a GI ulcer or bleed. Acetaminophen does not 
carry the same risk. 


Suggest RD avoid oxycodone because of his older age - Opioids can be used in older patients but 
should be used with caution given the associated adverse effects. 


TAKEAWAY/KEY POINTS: 


Acetaminophen is a preferred analgesic for mild to moderate nociceptive pain, but both can be used in 
conjunction with opioids (which are 2nd-3rd line) to reduce the amount of opioid needed. Acetaminophen 
has analgesic and antipyretic activity, but very little anti-inflammatory activity. The dose of acetaminophen 
should be limited to a maximum of 4 g per day in adults to avoid hepatotoxicity. 


REFERENCE: 


[1] Herndon CM, Strickland JM, Ray JB. Pain Management. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR. Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. [2] Busse 
JW, Craigie S, Juurlink DN, et al. Guideline for opioid therapy and chronic noncancer pain. CMAJ. 2017 May 
8;189(18):£659-E666. dai: 10.1503/cmaj.170363. [3] Rosenquist EWK. Overview of the treatment of chronic 
non-cancer pain. In: Aronson MD, ed. UpToDate. Waltham, MA.: UpToDate; 2019. [4] CPS. Ottawa (ON): 
Canadian Pharmacists Association. Acetaminophen [product monograph]. http://www.e-cps.ca or 
hitp://www.myrxtx.ca 


The correct answer is: Suggest RD not exceed a daily dose of 4 grams of acetaminophen from all sources 


RD returns to your pharmacy 8 months later seeking advice for a mild cold he developed 2 days ago. 
RD reports experiencing a persistent wet cough, nasal and chest congestion, and sinus pressure. A few 
months ago, RD's family physician decided to change his oxycodone/acetaminophen to tramadol. His 
current medications include tramadol extended-release tablets 200 mg PO daily, acetaminophen 500 
mg PO Q4H, perindopril/indapamide 8/2.5 mg PO daily, and pantoprazole sodium 40 mg PO daily. RD 
would like your help picking out an over-the-counter medication to relieve his cold symptoms. 


Zi 


In terms of safety, which of the following products would be most appropriate to recommend for RD? 


Select one: 
Buckley's Original Mixture Nighttime® (diphenhydramine hydrochloride 2.5 mg/mL + menthol 4.44 % 
mg/mL) liquid 
Neo Citran Extra Strength Cold & Sinus® (phenylephrine hydrochloride 10 mg + acetaminophen X 
650 mg) liquid 
Bronchophan Expectorant® v 
(guaifenesin 20 mg/mL) Rose Wang (ID:113212) this answer is correct. There are no 
EA known interactions between guaifenesin and RD's current 


medications. 


Benylin DM® (dextromethorphan hydrobromide 3 mg/mL) syrup % 


Marks for this submission: 1.0/1.0. 


TOPIC: Pain Management 


LEARNING OBJECTIVE: 
To recognize potential drug interactions with common pain medications. 


BACKGROUND: 


Pharmacologic therapy is often considered the comerstone of pain management. Treatment should be 
initiated with the most effective analgesic with the fewest side effects. Acetaminophen and non-steroidal 
anti-inflammatory drugs (NSAIDs) are preferred over opioids for mild to moderate non-neuropathic pain. 
Acetaminophen has analgesic and antipyretic activity, but very little anti-inflammatory activity. The dose of 
acetaminophen should be limited to a maximum of 4 g per day in adults and 3 g per day in the elderly to 
avoid hepatotoxicity. NSAIDs may be especially useful for cancer-related bone pain and chronic low back 
pain. Studies comparing different NSAIDs have failed to identify an NSAID with greater efficacy in terms of 
reducing pain. An adequate trial of an NSAID is about 1 month in duration. A patient who does not respond 
well or tolerate a certain NSAID may be trialed on a different NSAID. Chronic use of NSAIDs may result in 
gastrointestinal, cardiovascular, and renal toxicities. Studies have shown that cyclooxygenase (COX)-2 
inhibitors (e.g. celecoxib) may be associated with less gastrointestinal side effects than non-selective NSAIDs 
(e.g. ibuprofen, naproxen, ketorolac). Both acetaminophen and NSAIDs can be used in conjunction with 
opioids to reduce the amount of opioid needed. Non-opioid analgesics include acetaminophen and Non- 
Steroidal Anti-Inflammatory Drugs (NSAIDs) and both are first-line for mild to moderate nociceptive pain. It is 
not completely clear how acetaminophen works, but is thought to be related to the modulation of 
prostaglandins in the brain. Prostaglandins are inflammatory modulators produced in the presence of 
noxious stimuli. The maximum recommended daily dose of acetaminophen is 4,000 mg per day (3,000 
mg/day ideally in elderly and chronic users). NSAIDs decrease the production of prostaglandins which 
dampens the pain signal. NSAIDs also work in the periphery to reduce inflammation. Pain may be under- 
reported in the elderly due to the belief that it is a normal part of aging. Patient comorbidities, drug-drug 
interactions, and greater risk of adverse effects increases the complexity of pharmacotherapy in this 
population. All drugs should be started at a low dose and titrated up slowly with frequent monitoring. Non- 
Opioid medications are always first-line, as they have better safety profiles. Acetaminophen should be 
considered before using NSAIDs based on their safety profiles (i.e, increased CV and/or Gl risk). Consider a 
maximum daily acetaminophen dose of 3 g/day in elderly patients for chronic use. If an NSAID is necessary, 
the drug of choice is based on the patient's gastrointestinal and cardiovascular risk. Celecoxib (COX-2 
selective NSAID) is the safest when patients have gastrointestinal concerns whereas naproxen is the safest 
when patients have cardiovascular disease risk factors. The addition of gastroprotective agents, such as 
Proton Pump Inhibitors (PPIs) or misoprostol may provide additional protection. Avoid using tricyclic 


Question 5 
1D: 50561 


Incorrect 


antidepressants in elderly patients due to their negative side etfect profiles such as anticholinergic, sedating, 
and orthostatic hypotensive effects. Consider Serotonin Norepinpehrine Reuptake Inhibitors (SNRIs) over 
Tricyclic Antidepressants (TCAs) in this population for neuropathic pain. Caution with use of gabapentinoids 
as they can cause sedation upon initiation. They are renally cleared and may require dose adjustments in 
elderly patients with renal impairment. Opioids should be used as 2nd-3rd line options for severe nociceptive 
pain or neuropathic pain as adjunctive therapy when other potential options have been exhausted. Opioids 
that can be considered include tramadol, morphine, oxycodone, hydromorphone, or fentanyl. Tramadol 
(Durela®, Ralivia®, Tridural®, Zytram XL®) is a weak opioid that inhibits the reuptake of serotonin and 
norepinephrine in addition to its agonist action on the mu receptor. Tramadol may have multiple drug-drug 
interactions due to its additional serotonergic activity thus caution should be used in patients with 
comorbidities. As an opioid, it should not be used concomitantly with CNS depressants (e.g. benzodiazepines 
and alcohol) due to additive sedative effects. Caution the use of tramadol in patients with diabetes as well as 
young and elderly patients due to the risk of severe hypoglycemia with therapeutic and supratherapeutic 
doses 


RATIONALE: 
Correct Answer: 


* Bronchophan Expectorant® (guaifenesin 20 mg/mL) syrup - There are no known interactions 
between guaifenesin and RD's current medications. 


Incorrect Answers: 


© Buckley's Original Mixture Nighttime® (diphenhydramine hydrochloride 2.5 mg/mL + menthol 
4.44 mg/mL) liquid - CNS depressants (i.e. diphenhydramine) should be avoided while on tramadol 
due to additive sedative effects. 


Neo Citran Extra Strength Cold & Sinus® (phenylephrine hydrochloride 10 mg + 
acetaminophen 650 mg) liquid - Products with acetaminophen should be avoided in patients 
already taking high-dose chronic acetaminophen to avoid accidental overdose and hepatotoxicity. 


Benylin DM® (dextromethorphan hydrobromide 3 mg/mL) syrup - Dextromethorphan is a 
serotoninergic agent that could increase the risk of serotonin syndrome when taken concomitantly 
with tramadol. 


TAKEAWAY/KEY POINTS: 


Tramadol is a weak opioid receptor agonist and serotonin and norepinephrine reuptake inhibitor so it should 
not be combined with CNS depressants (e.g. benzodiazepines and alcohol) or other serotonergic 
medications. Acetaminophen is a non-opioid analgesic with a maximum recommended daily dose of 4,000 
mg per day or 3,000 mg/day in elderly and chronic users due to the risk of hepatotoxicity. 


REFERENCES: 


[1] Herndon CM, Strickland JM, Ray JB. Pain Management. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. [2] Busse 
JW, Craigie S, Juurlink DN, et al. Guideline for opioid therapy and chronic noncancer pain. CMAJ. 2017 May 
8;189(18):E659-E666. doi: 10.1503/cmaj.170363. [3] Rosenquist EWK. Overview of the treatment of chronic 
non-cancer pain. In: Aronson MD, ed. UpToDate. Waltham, MA.: UpToDate; 2019. [4] Cough, Cold and Allergy 
Products: Cough, Cold and Allergy Products. In: Products for Minor Ailments. Ottawa (ON): Canadian 
Pharmacists Association; http://www.myrxtx.ca. 


The correct answer is: Bronchophan Expectorant® (guaifenesin 20 mg/mL) syrup 


Chronic use of Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) are commonly associated with all of the 
following side effects EXCEPT: 


Select one: 
Edema X% 3 B 
Rose Wang (ID:113212) this answer is incorrect. Chronic use of NSAIDs may result in 
gastrointestinal toxicities (e.g. peptic ulcer disease, heartburn), cardiovascular toxicities 
(Inpertension, edema), and renal toxicities (e.g. renal impairment, interstitial nephritis). 
Dyspepsia * 


Interstitial nephritis X% 
Decreased libido Y 


Marks for this submission: 0.0/1.0, 


TOPIC: Pain Management 


LEARNING OBJECTIVE: 
To understand the management of pain. 


BACKGROUND: 


Pharmacologic therapy is often considered the comerstone of pain management. Treatment should be 
initiated with the most effective analgesic with the fewest side effects. Acetaminophen and non-steroidal 
anti-inflammatory drugs (NSAIDs) are preferred over opioids for mild to moderate non-neuropathic pain. 
Acetaminophen has analgesic and antipyretic activity, but very little anti-inflammatory activity. The dose of 
acetaminophen should be limited to a maximum of 4 g per day in adults to avoid hepatotoxicity. NSAIDs 
may be especially useful for cancer-related bone pain and chronic low back pain, Studies comparing different 
NSAIDs have failed to identify an NSAID with greater efficacy in terms of reducing pain. An adequate trial of 
an NSAID is about 1 month in duration. A patient who does not respond well or tolerate a certain NSAID may 
be trialed on a different NSAID. Chronic use of NSAIDs may result in gastrointestinal toxicities (e.g. peptic 
ulcer disease, heartburn), cardiovascular toxicities (hypertension, edema), and renal toxicities (e.g. renal 
impairment, interstitial nephritis). Studies have shown that cyclooxygenase (COX)-2 inhibitors (e.g. celecoxib) 
may be associated with less gastrointestinal side effects than non-selective NSAIDs (e.g. ibuprofen, naproxen, 
ketorolac). Both acetaminophen and NSAIDs can be used in conjunction with opioids to reduce the amount 
of opioid needed. 


RATIONALE: 
Correct Answer: 


e Decreased libido - This is not a side effect commonly associated with NSAIDs. 


Incorrect Answers: 


© Edema - Chronic use of NSAIDs may result in gastrointestinal toxicities (e.g. peptic ulcer disease, 
heartburn), cardiovascular toxicities (hypertension, edema), and renal toxicities (eg. renal impairment, 
interstitial nephritis). 


+ Dyspepsia - Chronic use of NSAIDs may result in gastrointestinal toxicities (e.g. peptic ulcer disease, 
heartburn), cardiovascular toxicities (hypertension, edema), and renal toxicities (eg. renal impairment, 
interstitial nephritis). 


Interstitial nephritis - Chronic use of NSAIDs may result in gastrointestinal toxicities (e.g. peptic ulcer 
disease, heartburn), cardiovascular toxicities (hypertension, edema), and renal toxicities (e.g. renal 
impairment, interstitial nephritis). 


TAKEAWAY/KEY POINTS: 


Chronic use of NSAIDs may result in gastrointestinal toxicities (e.g. peptic ulcer disease, heartburn), 
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The correct answer is: Decreased libido 


upanmen, 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


A medical resident in your clinic would like to discuss one of your patients, VD, a 48-year-old female. 
VD has tried over-the-counter acetaminophen and topical diclofenac to relieve the shooting and 
burning pain in her legs; however, these medications were ineffective and she is still experiencing 
significant pain. She works as a forewoman at a warehouse and her job requires her to stand for long 
periods of time. Over the past few months, she has had to take numerous breaks at work because she 
has been unable to tolerate the pain. She is desperate for a solution, hence her visit to the medical 
clinic today. The medical resident diagnoses VD with neuropathic pain and would like to explore the 
treatment options available to her at this time. 


Which of the following medications is NOT a first-line option for neuropathic pain? 


Select one: 
Pregabalin x 
Indomethacin ¥ 
Hoe Nay Rose Wang (ID:113212) this answer is correct. Non-steroidal Anti-inflammatory 


Drugs (NSAIDs) (e.g. indomethacin, ibuprofen, diclofenac) are not effective for 
neuropathic pain. 


Desipramine % 
Duloxetine 3% 


Marks for this submission: 1.0/1.0. 


TOPIC: Pain Management 


LEARNING OBJECTIVE: 
To understand the first-line treatment options for neuropathic pain. 


BACKGROUND: 


Neuropathic pain is associated with a lesion or disease of the somatosensory system and it consists of central 
and peripheral neuropathic pain depending on if the damage is to the central or peripheral nervous system 
respectively. Neuropathic pain results from damage to or dysfunction of the peripheral or central nervous 
system, rather than from stimulation of pain receptors. Neuropathic pain is characterized as stabbing, 
shooting, burning, and/or "pins and needles”. When starting a medication for neuropathic pain, start at a low 
dose and increase slowly until there is symptom relief or when tolerance to side effects is a concern. An 
adequate trial of a medication is 2-3 months. If the drug is deemed ineffective, consider switching to another 
drug within the same or different class, or trying a combination of drugs. Consider adding additional agents 
sequentially if there is partial but inadequate pain relief. However, combinations of tramadol, SNRIs and TCAs 
should be used with caution due to the increased risk of serotonin syndrome. First-line treatments for 
neuropathic pain are Tricyclic Antidepressants (TCAs), some Serotonin Norepinephrine Reuptake Inhibitors 
(SNRIs) and gabapentinoids (gabapentin or pregabalin). Tramadol and other opioids are considered second- 
line due to their serious adverse effect profile and the risk for abuse, misuse, and addiction. Cannabinoids are 
a third-line option. Fourth-line options include some Selective Serotonin Reuptake Inhibitors (SSRIs), 
carbamazepine, methadone, topical lidocaine, tapentadol, topical capsaicin, and botulinum toxin. Other 
options that can be considered include benzodiazepines such as lorazepam (Ativan ®) and muscle relaxants 
such as baclofen, and cyclobenzaprine. Gabapentin (Neurontin®) and pregabalin (Lyrica®) decrease 
excitation of neurons by reducing the release of excitatory neurotransmitters (glutamate and substance P). 
They are both first-line for neuropathic pain and have shown to be efficacious in a number of different 
indications such as diabetic peripheral neuropathy, post-herpetic neuralgia, and fibromyalgia. These agents 
require a slow titration to reduce the risk of adverse effects such as dizziness and sedation. In addition, both 
gabapentin and pregabalin are primarily excreted by the kidneys (renal excretion). TCAs, such as amitriptyline 
(lavil®), desipramine, and nortriptyline (Aventy!®), inhibit the reuptake of serotonin and norepinephrine 
which increases the inhibitory effects on pain signals. TCAs also act on other receptors, however its effect on 
other receptors does not appear to play a role in pain management. They are considered first-line therapy for 
neuropathic pain, but due to their side effect profile, their use is limited in practice. Secondary amine TCAs 
(ie. nortriptyline and desipramine) have a better side effect profile and are better tolerated than the tertiary 
amine TCA (e.g., amitriptyline). TCAs are associated with anticholinergic side effects such as dizziness, 
drowsiness, constipation, urinary retention, and cognitive impairment. SNRls have the same mechanism of 
action as TCAs, but only act on serotonin and norepinephrine receptors (whereas TCAs affect multiple 
neurotransmitters). Duloxetine (Cymbalta®}, an SNRI, has a number of Health Canada indications for chronic 
pain (diabetic peripheral neuropathy, fibromyalgia. chronic low back pain, and osteoarthritis of the knee). On 
the other hand, venlafaxine (Effexor ®), another SNRI, does not have Health Canada indications for 
neuropathic pain and is used off-label. SNRIs should be strongly considered if the patient is also suffering 
from depression. Relevant side effects include nausea, drowsiness, insomnia, dry mouth, and increased blood 
pressure, Choice of agent should be based on side effect profile and individual patient factors. Cannabinoids 
such as nabilone may be used for neuropathic pain however its use is often seen in post-chemotherapy pain 
management. Carbamazepine (Tegreto!®) increases the inhibitory effects of the neurotransmitter GABA and 
is the drug of choice in trigeminal neuralgia, Since carbamazepine is a strong CYP 3A4 inducer, drug-drug 
interactions may occur which can limit its use in practice. 


RATIONALE: 
Correct Answer: 


+ Indomethacin - Non-steroidal Anti-inflammatory Drugs (NSAIDs) (e.g. indomethacin, ibuprofen, 
diclofenac) are not effective for neuropathic pain. 


Incorrect Answers: 
* Pregabalin - Gabapentinoids (e.g. gabapentin, pregabalin) are first-line options for neuropathic pain. 


+ Desipramine - TCAs (e.g. amitriptyline, desipramine, and nortriptyline) are first-line options for 
neuropathic pain. 


* Duloxetine - Duloxetine is a first-line options for neuropathic pain. 


TAKEAWAY/KEY POINTS: 


First-line treatments for neuropathic pain are Tricyclic Antidepressants (TCAs), some Serotonin 
Norepinephrine Reuptake Inhibitors (SNRs) and gabapentinoids (gabapentin or pregabalin). Acetaminophen 
and NSAIDs are considered ineffective for neuropathic pain. 
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Correct 


non-cancer pain. In: Aronson MD, ed. UpToDate. Waltham, MA.: UpToDate: 2019. 
The correct answer is: Indomethacin 


The medical resident is considering trying gabapentin to treat VD's neuropathic pain. He would like to 
discuss this option with VD before finalizing the prescription. To prepare for his discussion with VD, 
the medical resident would like some more information about this medication. 


Which of the following statements is INCORRECT regarding the use of gabapentin for neuropathic pain? 


Select one: 


Gabapentin should not be used concomitantly with CNS depressants * 

It may take up to 4 weeks for an adequate trial of gabapentin Y 

Gabapentinneedstobe  % z 

dose adjusted in renal Rose Wang (ID:113212) this answer is incorrect. Gabapentin is 

npada primarily renally excreted and requires dose adjustment in renal 
impairment. 


Xerostomia is a potential side effect of gabapentin X 


Marks for this submission: 0.0/1.0. 


TOPIC: Pain Management 


LEARNING OBJECTIVE: 


To understand the main counselling points for gabapentin. 


BACKGROUND: 


Neuropathic pain is associated with a lesion or disease of the somatosensory system and it consists of central 
and peripheral neuropathic pain depending on if the damage is to the central or peripheral nervous system 
respectively. Neuropathic pain results from damage to or dysfunction of the peripheral or central nervous 
system, rather than from stimulation of pain receptors. Neuropathic pain is characterized as stabbing, 
shooting, burning, and/or “pins and needles”. 

When starting a medication for neuropathic pain, start at a low dose and increase slowly until there is 
symptom relief or when tolerance to side effects is a concern. An adequate trial of a medication is 2-3 
months. If the drug is deemed ineffective, consider switching to another drug within the same or different 
class, or trying a combination of drugs. Consider adding additional agents sequentially if there is partial but 
inadequate pain relief. However, combinations of tramadol, SNRIs and TCAs should be used with caution due 
to the increased risk of serotonin syndrome. 

First-line treatments for neuropathic pain are Tricyclic Antidepressants (TCAs), some Serotonin 
Norepinephrine Reuptake Inhibitors (SNRIs) and gabapentinoids (gabapentin or pregabalin). Tramadol and 
other opioids are considered second-line due to their serious adverse effect profile and the risk for abuse, 
misuse, and addiction. Cannabinoids are a third-line option. Fourth-line options include some Selective 
Serotonin Reuptake Inhibitors (SSRIs), carbamazepine, methadone, topical lidocaine, tapentadol, topical 
capsaicin, and botulinum toxin. Other options that can be considered include benzodiazepines such as 
lorazepam (Ativan ©) and muscle relaxants such as baclofen, and cyclobenzaprine. 

Gabapentin (Neurontin®) and pregabalin (Lyrica®) decrease excitation of neurons by reducing the release of 
excitatory neurotransmitters (glutamate and substance P). They are both first-line for neuropathic pain and 
have shown to be efficacious in a number of differant indications such as diabetic peripheral neuropathy, 
post-herpetic neuralgia, and fibromyalgia. These agents require a slow titration to reduce the risk of adverse 
effects such as dizziness and sedation. In addition, both gabapentin and pregabalin are primarily excreted by 
the kidneys (renal excretion). TCAs, such as amitriptyline (Elavil®), desipramine, and nortriptyline (Aventyl®), 
inhibit the reuptake of serotonin and norepinephrine which increases the inhibitory effects on pain signals. 
TCAs also act on other receptors, however its effect on other receptors does not appear to play a role in pain 
management. They are considered first-line therapy for neuropathic pain, but due to their side effect profile, 
their use is limited in practice. Secondary amine TCAs (i.e. nortriptyline and desipramine) have a better side 
effect profile and are better tolerated than the tertiary amine TCAs (e.g., amitriptyline). TCAs are associated 
with anticholinergic side effects such as dizziness, drowsiness, constipation, urinary retention, and cognitive 
impairment. SNRIs have the same mechanism of action as TCAs, but only act on serotonin and 
norepinephrine receptors (whereas TCAs affect multiple neurotransmitters). Duloxetine (Cymbalta ®), an 
SNRI, has a number of Health Canada indications for chronic pain (diabetic peripheral neuropathy, 
fibromyalgia, chronic low back pain, and osteoarthritis of the knee). On the other hand, venlafaxine 
(Effexor®), another SNRI, does not have Health Canada indications for neuropathic pain and is used off-label. 
SNRis should be strongly considered if the patient is also suffering from depression. Relevant side effects 
include nausea, drowsiness, insomnia, dry mouth, and increased blood pressure. Choice of agent should be 
based on side effect profile and individual patient factors. 

Cannabinoids such as nabilone may be used for neuropathic pain however its use is often seen in post- 
chemotherapy pain management. Carbamazepine (Tegretol ®) increases the inhibitory effects of the 
neurotransmitter GABA and is the drug of choice in trigeminal neuralgia. Since carbamazepine is a strong 
CYP3A4 inducer, drug-drug interactions may occur which can limit its use in practice. 


RATIONALE: 
Correct Answer: 


* It may take up to 4 weeks for an adequate trial of gabapentin - It may take 2 months or more for 
an adequate trial of gabapentin. 


Incorrect Answers: 


* Gabapentin should not be used concomitantly with CNS depressants - CNS depressants should be 
avoided while on gabapentin due to additive sedative effects. 


Gabapentin needs to be dose adjusted in renal impairment - Gabapentin is primarily renally 
excreted and requires dose adjustment with renal impairment. 


Xerostomia is a potential side effect of gabapentin - Common side effects of gabapentin include 
dizziness, sedation, peripheral edema, ataxia, xerostomia, weight gain, and fatigue. 


TAKEAWAY/KEY POINTS: 


Gabapentin has been found to be effective for the treatment for diabetic neuropathy and postherpetic 
neuralgia. Gabapentin may be gradually titrated up to a maximum of 3,600 mg per day in three divided 
doses and it may take 2 months or more for an adequate trial of gabapentin. Common side effects of 
gabapentin include dizziness, sedation, peripheral edema, ataxia, xerostomia, weight gain, and fatigue. 
Gabapentin is primarily renally excreted and requires dose adjustment with renal impairment. 
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The correct answer is: It may take up to 4 weeks for an adequate trial of gabapentin 


Which of the following is NOT a goal of therapy for VD? 


Select one: 
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Improve the quality of life X 
Eliminate v. 
the pain 
perception 


Rose Wang (ID:113212) this answer is correct. Elimination of pain is not always 
possible so it is important to set realistic treatment goals with the patient. A 30% 
reduction in pain is considered clinically significant. 


Improve the level of functioning in daily activities % 


Minimize the side effects associated with drug therapy * 


Marks for this submission: 1.0/1.0, 


TOPIC: Pain management 


LEARNING OBJECTIVE: 


To understand the management of pain. 
BACKGROUND: 
The goals of therapy in chronic pain management are to: 

© Improve the level of functioning 

© Decrease the pain perception 

© Improve the quality of life 

e Improve pain-associated medical conditions such as depression 


* Minimize side effects associated with drug therapy 


Elimination of pain is not always possible so it is important to set realistic treatment goals with the patient. A 
30% reduction in pain is considered clinically significant. 


RATIONALE: 


Correct Answer: 


+ Eliminate the pain perception - Elimination of pain is not always possible so it is important to set 
realistic treatment goals with the patient. A 30% reduction in pain is considered clinically significant. 


Incorrect Answers: 


© Improve the quality of life - Improving the quality of life is a goal of therapy. 


ning in daily activities - Improving the level of functioning in daily 


* Improve the level of functi 
activities is a goal of therapy. 


+ Minimize the side effects associated with drug therapy - Minimizing side effects associated with 
drug therapy is a goal of therapy. 


TAKEAWAY/KEY POINTS: 


The goals of therapy in chronic pain management include improving the level of functioning, decreasing pain 
perception, improving the quality of life, improving pain-associated medical conditions such as depression, 
and minimizing side effects associated with drug therapy. Eliminating pain is not always possible so it is 
important to set realistic treatment goals with the patient; a 30% reduction in pain is considered clinically 
significant. 


REFERENCE: 
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2017 May 8;189(18):E659-E666. doi: 10.1503/cmaj.170363. 

[3] Rosenquist EWK. Overview of the treatment of chronic non-cancer pain. In: Aronson MD, ed. UpToDate. 
Waltham, MA.: UpToDate; 2019. 


The correct answer is: Eliminate the pain perception 


Which of the following is NOT a non-pharmacologic treatment option for chronic pain? 


Select one: 
Meditation * 
Physiotherapy * 


Acupuncture % 
Rose Wang (ID:113212) this answer is incorrect. Acupuncture is a non- 


pharmacologic treatment option for chronic pain, 


Electroconvulsive Therapy (ECT) Y 


Marks for this submission: 0.0/1.0. 
TOPIC: Pain Management 


LEARNING OBJECTIVE: 
To understand the management of pain. 


BACKGROUND: 


Non-pharmacological therapy should always be used in addition to pharmacological options in order to 
achieve the best outcomes. Options include physical therapy, exercise programs, weight loss, diet changes, 
sleep hygiene, Cognitive Behavioural Therapy (CBT), Transcutaneous Electrical Nerve Stimulation (TENS), 
acupuncture, Tai chi, yoga, meditation, relaxation, and biofeedback. 


RATIONALE: 


Correct Answer: 


e Electroconvulsive Therapy (ECT) - Transcutaneous Electrical Nerve Stimulation (TENS), not ECT, is a 
non-pharmacologic treatment option for chronic pain. 


Incorrect Answers: 


e Meditation - Meditation and relaxation techniques are non-pharmacolagic treatment options for 
chronic pain 


© Physiotherapy - Physiotherapy is a non-pharmacologic treatment option for chronic pain. 


* Acupuncture - Acupuncture is a non-pharmacologic treatment option for chronic pain. 


TAKEAWAY/KEY POINTS: 


Non-pharmacological therapy should always be used in addition to pharmacological options in order to 
achieve the best outcomes, Options include physical therapy, exercise programs, weight loss, diet changes, 
sleep hygiene, Cognitive Behavioural Therapy (CBT), Transcutaneous Electrical Nerve Stimulation (TENS), 
acupuncture, Tai chi, yoga, meditation, relaxation, and biofeedback. 


REFERENCE: 


[1] Herndon CM, Strickland JM, Ray JB. Pain Management. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e, New York, NY: McGraw-Hill. [2] Busse 
JW, Craigie S, Juurlink DN, et al. Guideline for opioid therapy and chronic noncancer pain. CMAJ. 2017 May 
8;189(18):E659-E666. doi: 10.1503/cmaj. 170363. [3] Rosenquist EWK. Overview of the treatment of chronic 
non-cancer pain. In: Aronson MD, ed. UpToDate, Waltham, MA.: UpToDate; 2019. [4] Non-Drug Ways to 
Manage Chronic Pain. Canadian Agency for Drugs and Technologies in Health (CADTH). 
hitps://vww.cadth.ca/chronicpain. 


The correct answer is: Electroconvulsive Therapy (ECT) 


Cuestion 10 FG is a 33-year-old female who is a regular patient at your FG would like to seek treatment for 
050571 chronic pain in her elbow that she has experienced on and off ever since injuring it while playing on 
her high school hockey team. This pain is described as throbbing, aching, and localized to her left 
elbow. She is not on any medications and has no known allergies or medical conditions, but she is 
Fag question currently 7 months pregnant with her second child. When the pain becomes bothersome, FG normally 
sznereronncs] manages it with Advil Extra-Strength® (ibuprofen 400 mg capsules), Tylenol Extra-Strength® 
——= (acetaminophen 500 mg tablets), or Voltaren® (diclofenac 1.16%) topical gel. The pain has not 
bothered her since becoming pregnant so she has not required analgesia, but it has become more 
bothersome this past week. She would like to use medication to help reduce the pain. 


Correct 


Which of the following statements is the most appropriate recommendation for FG? 


Select one: 


FG can continue to use Advil Extra-Strength® (ibuprofen 400 mg capsules) X% 


FG can continue to use Tylenol Extra- ve 


Strength® (acetaminophen 500 mg tablets) Rose Wang (ID: 113212) this answer is 
correct. Acetaminophen is safe in pregnancy. 


FG can Continue to use Voltaren® (diclofenac 1.16%) topical gel X% 


FG should be referred to a physician to receive a prescription for Tylenol® with Codeine No, 2 x 
(acetaminophen 300 mg / caffeine 15 mg / codeine phosphate 15 mg) tablets 


Marks for this submission: 1.0/1.0. 


TOPIC: Pain management 


LEARNING OBJECTIVE: 


To understand the management of pain. 


BACKGROUND: 


Non-opioid analgesics include acetaminophen and Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) and 
both are first-line for mild to moderate nociceptive pain. It is not completely clear how acetaminophen 
works, but is thought to be related to the modulation of prostaglandins in the brain. Prostaglandins are 
inflammatory modulators produced in the presence of noxious stimuli, The maximum recommended daily 
dose of acetaminophen is 4,000 mg per day (3,000 mg/day ideally in elderly), NSAIDs decrease the 
production of prostaglandins which dampens the pain signal. NSAIDs also work in the periphery to reduce 
inflammation. Treatment should be initiated with the most effective analgesic with the fewest side effects. 
Acetaminophen and non-steroidal anti-inflammatory drugs (NSAIDs) are preferred over opioids for mild to 
moderate non-neuropathic pain. Acetaminophen has analgesic and antipyretic activity, but very little anti- 
inflammatory activity. The dose of acetaminophen should be limited to a maximum of 4 g per day in adults 
to avoid hepatotoxicity. NSAIDs may be especially useful for cancer-related bone pain and chronic low back 
pain. Studies comparing different NSAIDs have failed to identify an NSAID with greater efficacy in terms of 
reducing pain. An adequate trial of an NSAID is about 1 month in duration. A patient who does not respond 
well or tolerate a certain NSAID may be trialed on a different NSAID. Chronic use of NSAIDs may result in 
gastrointestinal toxicities (e.g., peptic ulcer disease, heartburn), cardiovascular toxicities (hypertension, 
edema), and renal toxicities (e.g. renal impairment, interstitial nephritis). Studies have shown that 
cyclooxygenase (COX)-2 inhibitors (e.g. celecoxib) may be associated with less gastrointestinal side effects 
than non-selective NSAIDs (e.g., ibuprofen, naproxen, ketorolac). NSAIDs should not be used in the third 
trimester of pregnancy due to the risk of kidney damage in the unborn baby and low levels of amniotic fluid. 
Both acetaminophen and NSAIDs can be used in conjunction with opioids to reduce the amount of opioid 
needed. Codeine is a prodrug that is converted to active morphine by CYP2D6. Ultra-rapid metabolizers of 
CYP2D6 are at risk of greater adverse events due to the rapid conversion of codeine to morphine. On the 
other hand, poor CYP2D6 metabolizers convert codeine to morphine slowly resulting in a decreased 
analgesic effect. Due to this variability in pain response, codeine is not recommended for those with 
moderate to severe pain. In addition to CYP2D6 metabolism, it is also a substrate of CYP 3A4. It is also not 
recommended in children less than 18 years of age and in pregnant or breastfeeding women. 


RATIONALE: 
Correct Answer: 


* FG can continue to use Tylenol Extra-Strength® (acetaminophen 500 mg tablets) - 
Acetaminophen is safe in pregnancy. 


Incorrect Answers: 


e FG can continue to use Advil Extra-Strength® (ibuprofen 400 mg capsules) - Non-steroidal Anti- 
inflammatories (NSAIDs) (e.g. ibuprofen) should be avoided in the third trimester of pregnancy. 


© FG can continue to use Voltaren ® (diclofenac 1.16%) topical gel - Non-steroidal Anti- 
inflammatories (NSAIDs) (e.g. diclofenac) should be avoided in the third trimester of pregnancy. 


FG should be referred to a physician to receive a prescription for Tylenol ® with Codeine No. 2 
(acetaminophen 300 mg / caffeine 15 mg / codeine phosphate 15 mg) tablets 
- Codeine should not be used in pregnancy and breastfeeding. 


TAKEAWAY/KEY POINTS: 


Acetaminophen is a safer option than NSAIDs which should not be used after 20 weeks of gestation. 
Neonatal withdrawal can occur with long-term opioid use during pregnancy. Codeine should not be used in 
pregnancy and breastfeeding. 
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The correct answer is: FG can continue to use Tylenol Extra-Strength® (acetaminophen 500 mg tablets) 
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